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2586 8/137/61/000/005/040/060 
fo) AO06/A106 
24,120 
AUTHOR - Selisskiy, Ya. Ps 
TITLE- Magnetostriction, the modulus of elasticity and internal friction of 


some iron-base ferromagnetic solid solutions 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 5, 1961, 31, abstract 52n238 
(V sb, "Relaksats, yavleniya v metallakh i splavakh," Moscow, 
Metallurgizdat, 1960, 307-315) 


TEXT: Me author investigated internal friction and its connection with 
magnetostriction and the modulus of elasticity of ordering solid solutions Fe-Al, 
Fe-Si and Fe-Co with a %-Fe lattice, The magnitude of internal friction is 
determined from resonance curves measured by the method of forced oscillations. 
The experimental results show *hat internal friction may abruptly change depend- 
ing on the composition of the alloy and its heat treatment in connection with 
processes of atomic ordering in the investigated alloys. The given change in the 
internal friction is obviously caused by changing magnetostriction, The follow- 
ing qualitative dependence 15 heraby observed: changes in the composition or the 
heat treatment conditions of the alloy entailing higher magnetostriction, cause 
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also higher internal friction and vice versa, An exception is the range of 
compositions with 50 to 75% Co in the Fe-Co system where a decrease of the inter- ~* 
nal friction level occurs simuitaneousiy with an increase of magnetostriction, 

It 1s shown that the effect of a changing modulus of elasticity on the internal 
friction of the allovs is less than that of magnetostriction. in the majority of 
cases an increase of internal friction 1s accompanied by a slight decrease of the 
modulus of elasticity of the alloy. 
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fAbstracter's note, Compiete transiation | 
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SELISSKIY, Ya.P. 
Pictecpeatsticl ata 


Electric resistance in the Fe3Al alloy during cold deformation 
and subsequent heat treatment. Fiz. met. i metalloved. 9 
NOo 43633-635 Ap '60, (MIRA 14:5) 


1. Institut pretsizionnykh splavov TSentral'nogo nauchno- 
issledovatel'skogo instituta chernoy metallurgii. 
(Iron--aluminum 2lloys-——Electric properties) 
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Ordering during the low-temperature tempering of a hardened Fo,Al 
alloy. Fiz. met. i metalloved. 10 no.5:714-719 ¥ 160. 
(miRA 14:1) 
1. Institut pretsizionnykh splavov TSentral'nogo nauchno~issledovatel!- 
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A360 /4101 
Bulyeneva, 2.N., Selisskiy, Y2.P. 


a 


Magnetostriction and some other progertiés of iron-aiuminum alloys 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 9, 1961, 12, abstract 92167 


("Sb, tr, Tsentr, n,-1, in-t chernoy metailurgii", 1950, no, 23, 


166 - 173). 


TEXT; The region of compositions of Fe-Ai 
values of magnetostriction was made more preciss, 
Al were investigated, Ingots of the alloys were f - 
the specimens 150 mm long and with 10 mm diareter w prs: 

tain an ordered structure, the specimens were subjected % 

with subsequent stepwise cooling, After the heat-hreatment the magnetist 
was measured, as well as the modulus of elasticity EB ani ths saturation r 
tion, The magnetostriction was measured by the méthod of wire tensonsi 
fields up to 1,500 oersteds, E by the method of iongituctrai vibrations 
sonic frequencies, and the saturation magnevizatior by the valliatis metros, 


the curve of the magnetostricsion saturationA, ve AL enctent in the region of 
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the composition FesAl a sharp maximin i 

cal relative to that maximum - the faliic 
tents is steeper, In the region «f PesAl _ 
E drops as the Al convent inersasas, nanses thr 
Fe,Al composition and thersupon increases again, 
stPiction on the heat-treatrent is Investizated on 
the compositions of which were batwean the corposiz 
"alfer" and "alfenol”., The alloys wire chtatned in 


states.with a high degres of ordering, The moivius 


loys drops slightly as the AL santent is juereazad, 
raised, Heat-treatment which brings about ormisring 


of 2.5 as compared with with < 
dering in the tempsring of Fs 
resistivity. Tne variation 


even after long soaking ( > 
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AUTHOR: Selisskiy, Ya. P. 


TITLE: Constitution Diagram of Iron - Aluminun Alloys in the Region 
of Ordered Alloys on Iron Base 


PERIODICAL; Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 11, 
pp. 2435-2439 


TEXT: In connection with data supplied by Taylor and Jones (Ref. 6) the 
author studied the limit of ferromagnetic transformation of the Fe-Al 
alloys and saowed that there is no connection between these conversions 
and the ordering processes. Dilatometric and thermomagnetic investigations 
on Fe~Al alloys of various compositions (Table) were made. The 
dilatometric curves of heating and cooling were recorded with the aid of 
a differential dilatometer by Shevenar, while the Curie temperature was 
measured with an anisometer by Akulov. Prior to testing, the specimens J 
were pre-treated thermally (750°, 2 h; 850°C 30 min - hardening in 

water). The dilatometric and thermomagnetic curves obtained for 10 
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specimens are reproduced in Fig. 2. In the alloy with 19.9 atom Al the 
dilatometriz heating curve reveals a noticeable change in volume, due to 
ordering ani to a change in the evolution of the curve at 430°C. The 
dilatometric curves of all other alloys with a content of up to 30.4 
atomj Al exhibit the characteristic minimum, i.e., a uniform change in 
volume in erdering and disordering during the heating process. The 
highest volume effect was found in the alloy with 24.4 atomj Al. The 
Curie temperature (T,) is given as a function of the aluminum content 

in Fig. 3. The curve corresponding to the boundary of ferromagnetism 
apparently changes twice, near 22 atoms Al and near 26 atomj Al. An 
interactior. of two cooperative phenomena is assumed to occur in the 
present case, viz., an interaction of the ordering of atoms and of 
ferromagnetism. The anomalies of magnetic saturation are connected with 
the beginning of the process of ordering and can be explained in 
accordance with the theory by Sato (Ref. 9). There are 3 figures, 1 table, 
and 10 references: 3 Soviet, 4 US; and 2 British. 
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Borodkina, M-M-, Bulycheva, ZN. and Selisskiy, Ya-P- 
PB : 


AUTHORS : 
TITLE: Investigation of the Texture and Anisotropy of 
Fe-AlWand Fe-CrvMlloys 


Magnetostriction of 
picasa eataeian nena 
1960, Vol 9, Nr 3; 


wee 


PERIODICAL: Fizika metallov J netallovedeniyes 
pp 390-399 (USSR) 

ABSTRACT: Expansion in the field of ultrasonics requires 
increased supplies of alloys with a high magnetostriction 
in the polycrystalline state. At present types K65 and 
K50F2 iron-cobalt alloys are used but their cobalt-content 
makes them expensive. In the present investigation, the 
possibility was studied of producing a texture of the 
type (110) [001] and. (100) [ool}_, in Fe-Al”alloys with 
10 wt % Al (type YulO) and Fe-cr’ with 14% cr (type Kh14) 
by varying cold-rolling and final heat-treatment 
conditions. The anisotropy of magnetostriction after 
various final heat treatments was investigated as well 
as the texture. The alloys (Table 1 gives their 
compositions) were induction melted at the Experimental 


Works of TsNIIChM. Ingots were forged into, 
Card 1/4 25 x 100 x 200 mm sheet bars at 1050 to 1100 C, a 
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Fe-Al and Fe-Cr Alloys 


APPROVED FOR RELEASE: 08/23/2000 


hot rolled preheated to 1000 to 1500°C to 2.5 to 3 mm 
and then cold rolled to 30 to 100 microns by one of the 
following procedures? repeated cold rolling with 
reductions of 50 to 60% to 0.10 mm with several 
intermediate heat treatments in hydrogen at 900°C for 
20 min; double cold rolling with 80 and 90% reduction 
with a 90 minute intermediate heating in hydrogen at 
850°C; cold rolling with an overall reduction of 95.6 
to 99% to the final strip without intermediate heat 
treatment. Texture was studied before rolling and at 
different stages of rolling with electrolytic polishing; 
an X-ray photo-method with a Laue camera was used, 
reflections from grains situated within an area of 

69 cm2 of irradiated surface of a strip surface being 
integrated during an exposure. Fig 1 shows X-ray 
diffraction patterns at different stages of rolling by 
the first variant, those for the third are shown in 

Fig 3. Fig 2 gives polar figures obtained with the 
second variant. Wire strain gauges were used for studying 
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magnetostriction along; across and at 45° to direction 

of rolling. Fig 4 shows magnetostriction as functions 

of field strength for the three directions for the 
aluminium and chromium alloys (left and right-hand 
figures respectively). The authors conclude that the 
texture is characterized by three main orientations: 
(100) [o11g . (111) [x12 and (112) filo}. There is @ 
definite relation between orientations of the deformation 
and recrystallization textures enhancement of the 

(111) [212! orientation leads to development after 
annealing of (110) {ooi] and (100) fool} orientations: 
this being attained by rolling according to the first 
variant; the more often the procedure is repeated the 
stronger the texture and the greater the magnetostriction 
along and across the direction of rolling; the second 
variant tends to enhance the (112) fio orientation, 
with the development after final annealing of complex 
orientations not conducive to the required magne to- 
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Investigation of the Texture and Anisotropy of Magnetostriction of 
Fe-Al and Fe-Cr Alloys 


of 90 to 96% without intermediate annealing gives a 
pronounced (100) [o1j]J orientation which partially 
Survives annealing and gives maximum anisotropy at 45° 
to the direction of rolling; with 98 to 99% deformation 
single rolling enhances the (112) {110} orientation but 
gives after annealing complex orientations unfavourable 
to magnetostriction anisotropy. Only treatment of the 
first-variant type is satisfactory for the test alloys. 
There are 4 figures. 6 tables and 7 veferences, 2 of 
which are Soviet, 2 English and 3 German, 
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AUTHOR: 


TITLE? 


Selisskiy, Ya.P. 
———— 
On the Stability of the Co 


Ordering Transformation in 


Alloy Fe3Al 
y FezAl_ 4 
Fizika metallov i metallov 


pp 472-473 (USSR) 


In continuation of the 
Fe-Al alloys, described el 
present author studied thi 
deformed specimens contain 
24.4 at % aluminium. One 

3 mm diameter, was prepare 
diameter forged stock, hea 
in water. The other serie 
was prepared from wire obt 
stock at 650 to 700°C; wo 
indicated by its increased 
The dilatometric heating c 
of a differential dilatome 
curves a, B and @ 
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ting to 850°C and quenching 
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quenched specimens 
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gth and elasticity. 
obtained with the aid 
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On the Stability of the Condition Resulting from Ordering 
Transformation in Plastically Deformed Alloy FezAl 


containing 19.9, 21-3 and 24.4 at % Al respectively; 
curves 6, 2 and e relating to the same alloys in the 
work-hardened condition; the rate of heating used 
during dilatometric measurements was 5°/min, It will 
be seen that curves 4, B and @ have characteristic 
minima associated with the decrease and increase in 
volume caused by the ordering and disordering 
transformations respectively; the depth of these 
minima depending on the aluminium content. The character 
of curves for the work-hardened specimens containing 
19.9 and 21.3 at % Al is quite different; the slope of 
these curves changes at temperature Ti, at which the 
ordering transformation begins, resulting ina change 
of the coefficient of thermal expansion. However, no 
piace on fu point Ty, 
is absent, 
increases only slightly at 


the critical tempe i 
Card 2/4 transformation taking piace o 
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On the Szability of the Condition Resulting from Ordering 
Transformation in Plastically Deformed Alloy FezAl 


given composition. The comparatively greater length 

of the portion T,~-Tpn of curve e (for the alloy 

with 24.4 at % Al), indicates that the process of 
ordering was more complete in this case than in the case 
of the quenched specimen (curve @)- This is probably 
due to the fact that the degree of disorder in the work- 
hardened specimen is higher than that in the quenched 
specimen, cooled at insufficiently fast rate. On the 
other hand, the portion Tpn ~ Tknl of curve e is much 
less pronounced than the corresponding portion of curve 0 
which indicates that in the former case, the volumetric 
changes associated with disordering are considerably 
smaller. The results obtained by the present author can 
be explained in the following manner: the structural 
condition, resulting from ordering in a distorted lattice, 
is more stable during subsequent heating than the 
condition brought about by ordering the alloy with the 
initial structure obtained by quenching: There are 

1 figure and 6 references, 5 of which are Soviet 
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and 1 English. 


ASSOCIATION: Institut pretsizionnykh splavov TsNIIChM 
(Institute of Precision Alloys TsNIIChM) 


SUBMITTED: September 8, 1959 
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AUTHOR: Selisskiy» 


TITLE: “SyeeTrieat Resistance of an FezAl lloy in cold 
Derormation and Subsequent qeat Treatment 


PERIODICAL: Fizika metallov i metallovedeniyé: 1960, Vol 9, Nr 4, 
pp 633-635 (USSR) 


ABSTRACT : In this Jetter to the Editor, the author describes his 
investigation of the effect of the degree of cold 
t treatment on the 
After hot 
y was cut 
n rolled 
(heating to 580 to ” ry two or three passes) 
at right angles to the di f£ hot rolling, to give 
strips 0.23 to 2.0 mm thick. ealing for 2 hours 
at 850°C and slow cooling, these wer dually 
cold-rolled to a thickness of O.2 mm. 5 mm Wide strips 
were used for res surements which were carried 
out by means of the po i ic method, with contacts 
100 mm apart. curve 1 int i p 634, shows 
resistivity as 4 function of t 1a deformation. 
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Subsequent Heat Treatment 


Resistance was measured again after annealing at 850°C 
for 20 minutes and quenching or cooling at 25°C per hour 
(Curves 2 and 3). In all cases resistivity increased up 
to a deformation of 34.5% and then fell. The structure 
of the alloys was studied by X-ray back-reflection and 
transmission techniques. The increase in resistivity. for 
deformations increasing from 6.5 to 34.5% coincides with 
the breakdown of recrystallization textures and 
appearance of a cold-deformation texture, The observed 
resistivity changes could be due to orientation 
redistribution of components in the solid-solution 
lattice. There are 1 figure and 2 references, 1 of which 
is Soviet and 1 German, 
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AUTHOR: Selisskiy, Ya.P. 


b Son 


1 


—_—__ sa 
TITLE: Ordering of the Quenched FezAl Alloy During Low 
Temperature Annealing [reatments 


PERIODICAL. Fizika metallov i metallovedeniye, 1960, Vol.10, No.5, 
pp. 714-719 


TEXT: The work was designed to determine the critical rate of 
ecoling of the alloy FezAl in order to obtain a disordered 
structure and to study the process of ordering at low temperatures. 
Alioys containing 13.9% aluminium, 0.2% manganese and silicon, 
0.02% carbon, remainder iron, were hot rolled to 2 mm strip. 
Samples were then rolled to 1 mm thickness at 580 to 600°C, 

slowly cooied and cold rolled to 0.2 mm. Discs 150 x 1.5 x 0.2 mm 
were heated to 850°C to remove cold work and slowly cooled, The 
criticazi rate of cooling was found by ‘an earlier method (Ref .1), 

by quenching in a stream of gas of high thermal capacity, after 
heating to the required temperature, Results showed that the 
disorde:-ed state obtained by heating to higher than 800°C could be 
retained at room temperature by quenching at a rate of 10000°C/sec. 
After a sufficiently long period at 450°C, the electrical 
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Ordering of the Queuched Fe3Al Alloy During Low Temperature 
Annealing Treatments 


resistance of the sample was the same as that of the more slowly 
cooled sample (25°C/sec). Changes in volume of the specimens 
during the various heat treatments were followed by dilatometric 
methods. A change in volume of the sample held at 250°C did not 
take piece as fully as in the sample after slow cooling. It is 
proposedi that the change in volume was connected, in the main, 
with the emergence of short-range order. The electrical 
resistance ~- time curves at low annealing temperatures followed the 
usual paths of alloys in which ordering was taking place and no 
anomalivs were observed after short annealing times, There are 
4 figures, 2 tables and 6 references: 4 Soviet and 2 Non-Soviet, 


ASSOCIATION: Institut pretsizionnykh splavov TsNIIChM 
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AUTHOR: wSelisskiy,, YP: 


BE ar i 
TITLE: Anomalous Variation of Electrical Resistance During 


Low-Temperature Annealing of Cold-Worked Alloy FesAl 


PERIODICAL: Fizika metallov j metallovedeniys; 1960, Voi-10, No.6. 
pp ° 829-834 


TEXT: It has been established by Thomas (Ref.1) that the 
electrical resistance R of jron-aluminium alloys, containing 
10 to 20 atom % Al, fter cold deformaticn and 
insreases during subsequent i F Similar anomalous effects; 
attributed to the specific ssociated with a vA 
change in the electron structure have been _ 
observed in quenched, and subsequently annea e At the 
same time, R of the alloy of the stoichiomet tion FezAl, 
quenched and subsequently annealed at low temperatures, 
mal manner. It can be postulated that if 
ific structural 
al resistance 
the effect of the 
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Anomalous Variation of Electrical Resistance During Low-Temperature 
Annealing of Cold-Worked Alloy FeAl 


establishment of long»range order in the alloy. It was in order to 
check this hypothesis that the investigation, described in the 

present paper, was undertaken, The experimental alloys, 

containing 25 and 15.8 atom % Al, were prepared by industion 

meltang from Armco iron and high-purity aluminium, the impurities é 
present being less than 0.2% Mn and Si, and less than 0.02% C. vA 
By a suitable choice of the hot-, warm- and sold-rolling schedules, _. 
a series of specimens, cold-worked to 6.5 to 88.8% deformation, was 
obtained. These were used to study the variation of R of the 
alloys as a function of the degree of deformation and duration of 
annezling at 200 and 250°C. R of the FezAl alloy increased 
sligttly with increasing degree of cold deformation, reached a 
maxinum at 34.5% deformation and then decreased again; the 

maximum decrease “R/R (related to the value of R corresponding 

to 34.5% deformation) attained being 21%. The variation of 

AR/R of cold-worked alloy FesAl during low-temperature annealing 

was also anomalous in that 4&R/R increased with increasing 
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Annealing of Cold-Worked Alloy FezAl 


duraticn of annealing, reached a maximum and then gradually 
decreased. When the annealing operation was carried out at 250°C. 
the maximum AR/R = 23% was attained after 1.5 min; in the case 
of specimens annealed at 200°C, the maximum QR/R = 21% was 
reached after 11 min, These results proved conclusively that 
anomalous variation of R of cold-worked and subsequently annealed 
specimens is not confined to a narrow range of composition of the 
Fe-Al system but is a characteristic common ts ali those alloys of 
this system that can be subjected to coid deformation. The 
increase in R during the first stages of low-temperature 
annealing can be attributed to a diffusion process brought about by 
a non-homogeneous field of stresses, set up during cold deformation. 
The electrical resistivity of the alloy can be affected not only by 
the concentration non-homogeneity (Cottrell atmospheres) resultant 
from this diffusion process. but also by the establishment of the 
short-range order causing a change in the electron structure and a 
reduction in the number of the conductivity electrons. There are 
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TITLE: The Effect of Neutron 
Magnetic Properties of Alloys Undergoing Disorder/Order 
Transformations a 4 mt 
“PERIODICAL: Fizika metallov j metallovedeniye, 1961, Vol,11, No.l, 
pp. 20-28 
TEXT: The current views regarding the effect of neutron 


loys that undergo order/disorder 

nly on conclusions inferred from the 
results of studies of Au+Cu ‘alloys of composition corresponding to 
Cu3Au. Little work has been done on alloys of this type which 
have industrial applications, and it was for this reason that the 
present investigation was undertaken. The composition (woight %) 
of the alloys studied by the present authors is tabulated 
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NisFe Remainder 
Ni'5Mn ; - 
Ni3Cr - 
Fe sal : Remainder 
50H Remainder 


Mo~-permalloy ; Remainder 


Admixtures: C - 0,01 - 0.03%; Si - 0.15 - 0.4%; Mn - O.1 - 0.5%. 


Tre magnetic properties were measured on toroid specimens 

(O.D.= 30 mm; I.D. = 20 mm; -§ = 0.35 mm) and on rods 25 mm long 
ana 3 mn in diameter; speciniens for measuring the electrical 
resistivity were cut from foil 50 micron thick. The experiments 
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were conducted on specimens in annealed (ive. ordered), quenched 
(i.e. disordered) and work-hardened condition. The vacuum 
annealing treatment of the NizFe, NizMn, NizCr, 50H and 

molybdenum permalloy consisted in the following: 3h at 1000°C, 
furnace cooling to 550°C, cooling to 250°C at 1°C/h, furnace 
cooling to room temperature. The Fe3Al alloy was heated in vacuum 
to 700°C, held at thé temperature for 1h, heated to 800°C and 
held at the temperature for 10 min, after which it was furnace-cooled 
to 550°C, then cooled to 220°C at 25°C/h and, finally, furnace- 
cooled to room temperature, The disordered specimens were obtained 
by oil-quenching the Fe3zAl alloy from 800°C and the other alloys 
from 1000°C, The work-hardened specimens were obtained by 65% 
(toroids) or 90% (foil) plastic deformation in compression, The 
electrical resistance at 83 to 293°K (20 to 293°K in the case of 
alloy Ni3zMn) of specimens before and after neutron bombardment was 


determined by the potentiometric method... The magnetic properties 
of NizFe, 50H, FezAl and molybdenum permalloy were measured at room 
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temperature with the aid of the ballistic method. The WES BUF SMNE A 7 
were made with d.c, The magnetization curve was plotted; the A 
initial and maximum permeability, to and BPnpaxs respectively, 

were measured as well as the coercive force H,, residual 

induction B,, and the induction in a 50 Oe field, B50. Neutron 
irradiation was carried out at 60°C (with an integrated dose of 

5 x 1016 or 5 5 x 1017 neutrons/cm2) and at 350°C (integrated 
dose of 4 x 1019 neutrons/cm2), Some of the typical results are 
reproduced graphically. Thus, the relative change of electrical 
resistivity of annealed Ni35Mn specimens during ageing at 350°C is 
illustrated in Fig.2, where (Ry - Rr)/Ro (in %) is plotted against 
time (+, hours) of ageing; here, Ro is the initial resistivity, 
R,. denoting the resistivity after time Tj; experimental points 
marled by circles and crosses relate, respectively, to specimens 

that: had, and had not, been irradiated prior to ageing. The 
temperature dependence of electrical resistivity of FezAl is : 
illustrated in Fig.3, where (Ro09 - Rt)/Roo is plotted against the 
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‘test temperature (°C); here, Roo and R, denote the resistivity | 

at 20°C and at the test temperature t respectively; the graphs 
relate to specimens in the following condition: 1 - annealed and 
irradiated; 2 - quenched and irradiated; 3 - annealed, not : 
irradiated; 4 = quenched, not irradiated; 5 ~ work-hardened, not 
irradiated. The same relationship for the Ni3Mn alloy is : 
illustrated in Fig.4, which contains graphs relating to specimens in 

the following condition: 1 - annealed and irradiated; 2 - annealed, ae 
not irradiated; 3 - quenched and irradiated; 4 - quenched, not DON, 
irradiated; 5 ~ work-hardened, not irradiated. Analysis of these \/* 
and all the other results obtained led the present authors to the 
following conclusions: (1) Neutron irradiation brings about an 

increase in the rate of diffusion in all the alloys studied; this 
effect is particularly noticeable after irradiation at 60°C, at 

which temperature thermally-induced diffusion is practically non- 
existent in these materials, The accelerated rate of diffusion is 
probably associated with non-equilibrium concentration of Fraenkel 
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defects formed during irradiation. Irradiation at 60°C affects the 
course of subsequent ageing (at 200°C) of quenched and annealed : 
specimens of the NiCr, Ni3Fe and Ni3Mn alloys in which the rate of 
the thermally-induced diffusion at this temperature is very slow, 
This effect can be attributed to the higher vacancy content existing. 
during and after irradiation; this accelerates diffusion during 
subsequent ageing but only in the initial stage of the process 

(cf Fig.2), after which the rate of ordering attains the level 
characteristic for this particular temperature, 

(2) On the basis of electrical resistance measurements, it can 

be postulated that accelerated diffusion, caused by neutron 
bombardment, brings the material treated nearer to the state of 
equilibrium, In some cases, such a state cannot be attained by 
heat treatment, owing to the slow rates of diffusion at low 
temperatures, (3) Changes in R and A&ASTI of annealed (ordered): 
alloy Ni3zMn, brought about by neutron bombardment, (integrated dose : 
of 4 x 1019 neutrons/cm2) correspond to an increase in the degree of 


Card 6/10 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547720012-2" 


"APPROVED FOR RELEASE: 08/23/2000 ms RRS: Opt eno tat 7eUete: 2 


ATT 


vests suite eee 


5/126 /61/011/001/001/019 | 
£193/E483 


The Effect of Neutron Bombardment on the Electrical and Magnetic 
Properties of Alloys Undergoing Disorder/Order Transformations 


order, whereas neutron bombardment of quenched (disordered) alloy 
NigMn brings about a 50% decrease in R anda very small increase 
in” ANI which, after bombardment, amounts only to 5% of that of an: 
ordered specimen, This may be due to the fact that in the case of 
a disordered alloy, the degree of short-range order only is 
increased by neutron bombardment. In an annealed specimen in which. 
domains of long-range order exist already before neutron bombardment, 
neutron irradiation may cause both an increase in the degree of : 
order in these domains and their growth, It is very likely that 

R depends to a large extent on the degree of short-range order, 
whereas 43TI is determined mainly by the degree of long-range order, 
(4) Comparison of the effects of neutron bombardment at 60°C 
(integrated dose of 4 x 101© neutrons/cm?) on various properties of. 
the alloys studied shows that the magnetic properties. are more 
sensitive to neutron irradiation than the electrical ones, It is 
most likely that the change in the magnetic properties is brought 
about not by a change in the degree of order but by radiation 

Card 7/10 . a erties amos Bilan tes AOE nte hates “ht 


7 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547720012-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-R! hadi rcusiclae ens ice conta 


The Effect 
Properties 


cefects wh 
change in 
irradiatio 
neutron bo 
the effect 
residual r 
annealed a 
considerab 
change in 
having bee 
(5) Whilst 
Fe3Al, sub 
neutron bo 
12 referen 


ASSOCIATIO 


SUBMITTED: 
8/10 


Card 


CERES STS STON] RECON EST a SR TEES 


-2 


HIDE See Te EAGER ESS SE, eee 


pase RASS oe or enone a 
Pit SGSceN gen beecatseet wit eee 


Sprse Ene 


$/126/61/011/001/001/019 
E193/E483 


of Neutron Bombardment on the Electrical and Magnetic 
of Alloys Undergoing Disorder/Order Transformations 


ose concentration must be relatively large, since the 
magnetic properties persists for long periods after i 
n. In experiments carried out at 350°C the effect of : 
mbardment on the magnetic properties was obliterated by : 
of temperature, owing to which the concentration of 
adiation defects was low. It was only in the case of 
lloys NiszFe: and NizsMn (in which the degree of order was 
ly increased by neutron bombardment) that a considerable 
the magnetic properties was observed, He of Ni-<Fe 
n doubled and A4Af9TI of NisMn having increased by 13%, 
according to published results (Ref.7), R of annealed 
jected to deuteron radiation increases, it decreases after | 
mbardment, There are 4 figures, 3 tables and ' 
ces: 6 Soviet and 6 non-Soviet. 
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: AUTHOR: .Selisskiy, Ya.P..’ . , 
Increase in Strength of 


the FeszAl Alloy During Ordering: a 


; TEPER 
! PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.il, No.l, 
pp.128-131 . 
_ TEXT: In view of the contradictory results obtained by Sykes and 
hand and Kayser (Ref.2) on the other, the = ..: 
f the effect of ordering ~ 


' Bampfilde (Ref.1) on one 
present author re-investigated the problem o 
on the mechanicall properties of Fe-Al Alloys. Two alloys were 
_ studied: “one containing 24.8 at.% Al with a sharply defined super- | 
- lattice in the ordered state and the other containing 15.8 at% Al : 
‘which shows no evidence of long-range order. The experimental 
: specimens, obtained by cold-rolling to 80% reduction in thickness, 
were subjected to the following heat treatments: 
_ £ 30 min at 850°C + furnace cooling to 700°C + 3h at 700°C + water 
- quenching; II 30 min at 850°C + furnace cooling to 700°C + : 
ah at: 700°C + cooling to room temperature at 25°C/h} 
850°C + furnace cooling to 700°C + Lh at 700°C + 
+» water quenching. Treatment I 
1 in the disordered state, the fully ordered and 
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partly-ordered state having been produced by treatments II-and III 
respectively, Tne results of tensile tests showed only a slight 
increase in U.T.S. (from 62.8 to 66.6 kg/mm2) in the ordered 
24.8 at.% Al alloy; the properties of the 14.8 at.% Al alloy were 
Practically the same for each of the treatments employed. In the 
next series of experiments, the effect of ageing at 200°C on the 
yield point, U.T.S. and hardness of cold-worked (80% reduction) 
24.8 at.% Al alloy was studied. The resu}ts are given in Fig.l and 
2% In Fig.1, the relative increase 4Ac/o of the properties 

| studied is plotted against time (t , hours) of ageing at 200°C, : 
circles and dots relating to the yield point and U.T.S. respectively, 
In Fig.2, the relative increase in hardness QH/H, is plotted |: 
against ageing time at temperatures shown by each curve, It Was . 
concluded that whereas the disorder-order transformation of the 
FesAl alloy brings about only an insignificant increase in its 
strength, the U.T.S. of this alloy can be increased by as much as 
45% by low temperature (200°C) ageing of cold-worked material. . 
(After lh at 200°C, the U.T.S. ‘increased from 81 to 116 kg/mm2; 
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after 8h at 200°C, the Brinell hardness increased from 311 to 402). 
This effect is probably associated with the critical size, of the 
antiphase domains and it is postulated that the observed increase in 
strength may be also due to concentration of non-homogeneities ‘ 
which slow down the movement of dislocations. There are. 2 figures; 
2 tables and ll references: 2 Soviet and 9 non-Soviet. 
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TITLE: Strengthening of ordering cold-deformed Ni-Cr alloys 
during low-temperature annealing 

PERIODICAL: Fizika metallov i metallovedeniye, v-14, no.3, 1962, 
406-413 ; rg 
TEXT: Strengthening during ordering was investigated for 


nickel-based Ni-Cr alloys (19.5 to 34.7 at.% Cr) in which a 
NioCr-type ordered structure was to be expected under suitable 
conditions. Tensile strength was measured after 97% cold 
deformation and annealing at 250 to 700°C. After annealing at 
500°C for 15 minutes to 256 hours, the electrical resistance was 
measured and an X-ray diffraction investigation carried out on the 
alloys with 32.5 and 33.2% Cr, and the recrystallization threshold 
was determined for the alloys with 24.6 and 33.2% Cr. Annealing 
below the recrystallization threshold led to higher strength for 
‘all the test alloys, alloys with over 24.6% Cr-having two maxima 

on the strength vs annealing temperature curves. At low annealing 
temperatures the additional strengthening due to appearance of 
close order predominates, whilst at higher temperatures that due to 
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growth of anti-phase domains and their attainment of critical 


dimensions comes into play. In compositions close to the two- cone 
phase boundary the situation is complicated by strengthening due 
to alpha-phase separation, The additional strengthening ; ve 


decreases with increasing chromium contents: at compositions 
approximating to NipCr it can be assumed that close order is 
retained even after cold deformation, The increase with rising 
chromium content in the extent to which loss of strength occurs 
on recrystallization, with anomalies at NioCr and Ni3Cr 
‘compositions, is explained by changes in anti-phase domain 
dimensions, The NizCr-composition anomalies require further 
investigation. There are 3 figures. 


ASSOCIATION: Institut pretsizionnykh splavov TsNIIChM 
(Institute of Precision Alloys TsNIIChM) 


SUBMITTED: October 14, 1961 
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A052/A101 
AF ORS - Bulycheva, Z.N., Gurvich, Ye. I,, Selisskiy, Ya. P, 
ee as 
Tift. Magnetic alloys used in ultrasonic engineering 


PURTOLICAL: Refferativnyy zhurnal, Metallurgiya, no. 5, 1962, 53, abstract 61314 
(V sb, "Primeneniye ul'trazvuka y prom-stl", Moscow, Mashgiz, 1959, 
Bi 1073 


ea ete Magne tostrictive and other characteristics of some alloys of prac- 
tical importance in the production of vibrators are considered, Such materials 
are pure NL, Fe-Al alloy with 13.8% Al [1014 (Yul4)], FeCo alloys with 65 and 
303 Co, Yule alloy gains the necessary magnetic properties after a heat treat - 
riert la two variants depending on the available equipment; 1) heating to 750°C 
wis i hour holding with a subsequent cooling to 250°C and then with the switched 
elr furnace; 2) heating to 750°C and 1 hour holding with a subsequent quick fur- 
“ace or air cooling, then 2 - 3 hour tempering at 250 - 300°C follows, Yui al- 
wey nas a fair heat resistance, therefore no special protective media are needed 
for its heat treatment, After heating to 750°C the surface of plates is just 
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sjowith a thin oxide layer which does not interfere with the assembly of 
Characteristic of the alloy with 


omic structure. This brittleness is partly eliminated by harden - 
gains the necessary magnetic properties only after annealing 
slow cooling. The advantages of K 65 (K65) alloy as compared 
492 and Yul alloy are a high value of magnetostriction, no brittleness 


‘rT 


ii gevd machinability; its shortcomings are higher remagnetization losses anc 
nize costs, Yul4 alloy will be in the years to come the material of mass appli- 
varion in magnetostriction vibrators for ultrasonic engineering. 


T, Rumyantseva 


MAustracher!s note: Complete translation | 
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Selisskiy, Ya-P.-, Tolochko, M.N. - 
ce 


Contribution on the recrystallization of ordering 
jron-cobalt alloys 


PERIODICAL: Fizika metallov i metallovedeniye, v.13; no.4, 1962, 
587-590 : i 
TEXT: One of the authors (Selisskiy et al: FMM, v.-7, no.2, 1959, 
214; Izv. AN SSSR, v.23, 0.5, 1959, 640) has previously studied, 
by X-ray analysis, the recrystallization of ordering Fe~Co alloys 
at temperatures close to their Kurnakov points. The investigation 
is now continued to higher temperatures, using alloys with 35.6, 
43.0, 50.75 and 65.35% Co and metallographic methods. Grain ; 
growth was followed by the method of random-intercepts. The work ..: 
showed that in agreement with their previous results, the 50% alloy 
has the highest temperature for the start of recrystallization 
and this is close to the order-disorder transition temperature. 
Collective recrystallization was observed on heating to , 
temveratures above the corresponding transition temperatures, Up 
io the alpha-gamma transformation boundary. The 50% Co alloy 
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retains a smaller grain size than the others, although its 
specific grain surface falls more sharply in the first 16 hours 
Tempering, The relatively sharper fall in grain growth rate in 
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TEXT: There is a large amount of experimental evidence which indicates 

that ordering alloys may be strengthened during thermal treatment. This strength- 
ening occurs most pronouncedly when alloys are annealed after cold deformation 
below the recrystallization threshold. The changes in strength and in electyical 
resistance during annealing of varying duration below the recrystallization} tem- 
perature were investigated simultaneously on wire samples of binary alloys NizCo . 
and Ni-Cr as well as on ternary alloys Ni3F, NizCu and Ni,Fe-NigMn. In all inves- 
tigated alloys, except Ni3Co, a jump in strength was observed during the first ; 
stages of annealing. This was followed by further rise cf strength in alloys con- .—- 
taining Mn and by decrease in strength in alloys containing Cu. In Ni-Cr¥al loys 
there was a second maximum associated with phase disintegration. The article 
contains 5 figures and a 9 item bibliography. 
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Conservation of storage batteries at low temperatures. Avt.transp. 
38 no.10:20-21 0 '60. (MIRA 13:10) 
(Motor vehicles--Patteries ) 
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Efficient storage of lead batteries. Avt. transp. 34 no.8: 
12-13 Ag '56. (MLRA 9:10) 


(Automobiles--Batteries) 
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Avt. transp. 
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Prolonging the life of lead storage batteries. (MERA 9:12) 


34 no.10:16-18 0 '56. 
(Storage batteries) 
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SITLE;: ‘Concerning the volt-ampere charactePistind and charging 
conditions of lead, and nickel-iron accumulators. (0 

vol'tampermykh kharakteristikakh i zaryadnykh rezhimakh 

svintsovo-i zhelezonike levykh akhumulyatornykh.batarey. 


PinITODICAL: "Vestnik Hlektroprom Shlennosti"(Journal of the Blectr-— 
ical Industry 1957,Vol.28,N0.6, pp.70-72 (U.S.S.R.) 


ABSTRAC?; In 1957, some motor trucks will be wipped with 
nickel-iron accumulators type 3 x 3 CXH-70 in place of 
lead accumulators 2 x 3 Cl-70. It is therefore of 
interest to compare the volt-ampere characteristic of 
lead and nickel-~iron batteries and also to ascertain the 
best way of charging them on an automobile. An invest- 
igation was made into motor starting conditions, partic- 
ularly at low temperatures. In Making the tests allow- 
ance was made for the fact that in automobile service 
accumulators are charged discontinuously. ‘he batter- 
ies were first harged and then somewhat 

tests were carried out. 
given in Figs. 1 and 2, 
eratures (~-18 “C) if the 
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Concerning the volt-ampere characteristics and charging 
conditions of lead, and nickel-iron accumulators. 
(Cont. ) 110-6-20/24 


accumulator is charged and discharged successively te 
power given out by a lead accumulator is practically 
independent of the state of discharge whilst that of a 
nickel-iron accumulator diminishes appreciably if the 
accumulator is partially discharged. At a temperature 
of 25 “C (Fig. 3) the power delivered by a lead accunmu- 
lator that is discharged and partially charged in turn 
also depends less on the degree of discharge than in 
the case of nickel-iron accumulators. (Fig.4). The 
experimental data that was obtained may be used to state 
desirable charging conditions for lead and nickel~iron 
accumulators on automobiles. Recent investigations 
have shown that in modern lead accumulators with impr- 
oved types of case, separators, and expanders for the 
negative electrodes undercharging of the battery does 
not lead to sulphating and other harmful consequences. 
However, lead accumulators can readily be damaged by 
overcharging. Therefore, the charging conditions for 
lead accumulators on automobiles should primarily be 
designed to protect them from gross overcharging. 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547720012-2" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001547720012-2 
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conditions of lead, and nickel-iron accumulators. 
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Nickel-iron accumulators on the other hand are 
subject to damage by undercharging but overcharging 
does them hardly any harm. Automobile charging rates 
Should be arranged accordingly. 


There are 4 figures. 
ASSOCIATION: Branch of NIAN (Filial NIAN) 
SUBMITTED ; september 21, 1956. 
AVATLABLE : 
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SELITSKAYA, S. F., Cand Tech Sci -- (diss) "Optimal conditions for the 
exploitation and preservation of automobile batteries." Moscow, 1959. 
15 pp; (Ministry of Higher and Secondary 5 ecialist Education RSFSR, 
Moscow Motor Vehicle and Road Inst, "Madi"); 150 copies; price not 
given; (KL, 17-60, 159) 
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; vet's, kand, tekhn. nauk 


Tnereasing the capacity of an operational lead storage battery. 
Elektrotekhnika 36 no,2:22-24 F 145, 
(MIRA 18:4) 
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AUTHORS: Lerinman, R.M., Shchegoleva, T.V.; Kushakevich, S.A. 
and Selitskaya, S.1I. 
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TITLE: f Electron Microscopic Investigation of Structural 
\) Transformations in Titanium’Manganese”land Titanium- 
Ae romium Alloys 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 3; 
pp 437-440 (USSR) 


ABSTRACT: The transformation of the B-phase on tempering quenched 
z, Ti-Mn and Ti-Cr alloys were studied. The following binary 

alloys, containing elements which stabilize the B-phase, 
were used for the investigation: Ti-Mn (10.5% Mn) and 
Ti-cr (9.4% Cr). The alloys were prepared from titanium 
sponge of TGO quality, manganese of MR1 and chromium of 
KhO quality. Ingots were prepared by double vacuum melting. 
For the alloy containing Mn, the second fusion was carried 
out in argon. The composition of the alloys is shown in 
the table on p 438. The ingots were deformed by hot 
rolling and forging and the alloys were water quenched 
from 850°C (ie from the f-region). The time of heating 

Card 1/3 prior to quenching was 30 minutes. Tempering was ea 
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Electron Microscopic Investigation of Structural Transformations 
in Titanium-Manganese and Titanium-Chromium Alloys 


out by soaking for 1 to 25 hours at 400 to 550°C and 
cooling in air, produce the structures 
pped angular prints (replicas) 
The specimens were first 
hydrous boiling ortho-phosphoric 
They were then etched ina 
3 and 60% glycerin. The etching 
ds to one minute, Apart 
c investigation, hardness 
1 machine with a diamond 
using a load of 150 kg. In Fig la,lb and 1B, 
the microstructures of specimens of Ti--10.5% Mn alloys 
as tempered at 400°C for 1, 5 and 25 hours, respectively, 
are shown; in Fig lg, 1d and le, those of similar 
specimens tempered at 550°C for 1, 10 ana 25 hours, 
respectively, Fig 2 shows the microstructure of a 
Ti-9.4% Cr alloy (a - after quenching and tempering at 
400°C for one hour; b - after quenching and tempering 
Carcé 2/3 at 500°C for 25 hours), From the above microstructures y/ 
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it can be seen t ase appears in Ti-Cr and 
Ti-Mn alloys after qu tempering at 400°C. 
It has the shape of very fi i ed platelets, 
300-400 A thick: Periodically, uiaxed 
particles and in iaxed par 

observed which p 

an equiaxed shape from the 

Gratitud 

v.1.Dobatkin for the 

work. There are 2 figures, 

7 of which are English, 2 Fr 


ASSOCIATION: Institut fiziki metallov AN SSSR 
(Institute of Physics of Metals_AS USSR) 


SUBMITTED ¢ April 22; 1959 4 
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Result of dispensary treatment of glaucoma in Tomsk Gane iti) 
Sovemed. 22 no»ll:84-86 N '58 


1. Iz kafedry glaznykh bdolezney (zave - prof. AG. Svatikova) 
Tomskogo meditsinskogo institute. 
(GLAUCOMA, ther. 
dispensary serve (Rus)) 
(OUTPATIENT SERVICES, 
for glaucoma (Rus)) 
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YVORONTSOV , P.A.; _ SELITSEAYA, Vel. 
Sounding balloon methods for investigating the sc a oo 
GGO no.51:3—-16 '55. MLRA 

(Balloons, Sounding) 


(Meteorological instruments) 
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Diurnal and annual variation of meteorological elements in the 
lower layer of the atmosphere 0.5 km, above the village of 


Voyeykovo. Trudy GGO no.135:26-34 


162, (MIRA 15:8) 


(Voyeykovo region (Leningrad Province)—Meteorology--Observations) 
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VORONTSOV, P.A.; SELITSKAYA, vV.1. 


Use of helicopters in sounding the lower atzospheric layers. 
GGO no.140:3-16 '63. 


of atmospheric sounding by means of helicopters, _ 
teid 2) 7264 : (MIRA 16212) 
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